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A new instrument is described which 1s capable of sirulta-
neously recording the posltion of the three controls of an air-
plane. The records are taken photographlcally on a standard
N.A.C.A. Tilm d»um and the instrument can be duickly inswalled
in any airplane. The instrument is of value not only for scien-
tifio research on stability and controllability, but also as &

means of checking up the flying of pilots.

The instrument as shown in Fig, 1 consists essentlally of -

the basé plate and film drum mounting used on all the N.A.C.A.
recording instruments. Thes constent speed driving motor (1) ro-
tates the film clutok (3) at a speed of about 1 r.p.m. through
worm gearing in the base. The motion of the controls is trans-
mitted to the instrument through the cords (3) which are wrapped
around three drums (4). The drums are mounted on a horizontal
screw and contain a spiral spring which kseps the cords wound

tightly. Thus a 13-inch motion on the end of the cord is convert-



-5 -

ed into a 3/16 inch lateral motion of the drum. This moticn is
transmitted by a system of levers (5) to the three mirrors (8)
which reflect the light beam onto the film through the lens (7)
in the same way as with the other N.A.C.A. rscording instruments.
As three separate records are surerimposed on one film it le gec—
essary to bave eome way of distinguishing between them. This is
accomplished by revolving elowly in front of two of the mirrors
a sector shutter (8). One mirror therefore gives a conbinuous
line, one & dotted line, and one a dash line.

The cords can be connected directly to any convenient portion
of the control system, but if it 1s desired to have a high degree
of accuracy it is advisable to run swall steel wires to the oontrdf
horns so that any backlesh in the control s¥stems.may be eliminat-
ed. 1If thislis done a precision of 1/4o can be easily obtained,
and this is quite sufficient for any ordinary work. The lnstru-
ment is calibrated in place by setting the ocontrol éu:facés to
given angles and taking a short record on the film for each set-
ting. l

Some recoéds taken by this instrument on a JN4h are shown in
Fig. 3. Although they are not as olear as the original film the
different records can be distirguished. The curves are usually
reviotted by measuring the distances on the film from the zero
line and then multiplying by the calibration constant to give the
true angle in dGeégroes. These angles are then plotted againet a

time base so as to agree with the records from other instrumenta.
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The reocord of %he landing shows the three—second vertical timing
lines placed on the film by & light in the instrument case which
l1s comnected, togetner with timing lights in other instruments,
©0 an elsctric chronometer,

This instrument has been used mainly by the National Advisory:
Cormittee for Aeronautics in the atudy'of stability, controllabil—
ity and nmaneuversbility. For this work a knowledge of the posi-
tion of the controls is sssential but the method formerly used of
reading the angle visually was too slow and Ilnaccurate for most
of the work. This inetrument will obtain more data in a few mir-
utes' flight than could be obtained before in flights of many
kours, so that tho cost of this kind of researck has been greatly
reduced by this weans. Another use of this instrument is for the
study of control movemente in verious types of maneuvers. This is
Quite important as the pilot cannot remember sxactly how he moves
his controls in order to exeoute é given stunt. I% vould also be
of considerable value to cl.eck up on new pilots and to show them
how their execution of a maneuver differs from that of a skilled

pllot.
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